MAGICC/SCENGENE model was used to simulate local scale temperature and precipitation scenario considering Special Report on Emission and Radiation (SRES) A1B-AIM emission scenario and thereafter simulated NIR based on the temperature and precipitation scenario using the AquqCrop model. The MAGICC/SCENGEN model was calibrated and validated using the observed datasets collected from 12 weather stations of Bangladesh Meteorological Station (BMD). The changes in temperature, precipitation and NIR are estimated based on the 11 year mean values extending from the year 2000 to 2010 (as the base data).

I. Introduction
Changing climate is likely to have significant impacts on the hydrological cycle (IPCC, 1996) . Literature suggests that the hydrological cycle would be altered with unequally distributed extensive evaporation and precipitation. Few areas might experience substantial increase or decrease of precipitation, or changes in the timing and duration of wet or dry seasons (Arnell, 1999) . Bangladesh is ranked top among the most climate vulnerable countries in the world (Ali, 1999; Ahmed, 2006; IPCC, 2007) . In and around Bangladesh, hydro-meteorological changes would induce the most effects to her society and economy under future climatic conditions (OECD, 2003) .
The economy and society of Bangladesh is highly dependent on agriculture. This, in fact makes her more vulnerable to climate change. Several studies reported that climate change will have significant impact on crop yields (Gitay et al., 2001; Easterling et al., 2007) . IPCC (2007) predicted a steady increase of temperature and a clear change of rainfall pattern in Bangladesh. A contradictory phenomenon was explained by Shahid (2011) regarding the impacts of temperature increase on irrigation water requirement. Increased temperature would escalate evapotranspiration, and thus requires more water to meet the irrigation requirement. Simultaneously, an increase in temperature could potentially change the crop physiology and shorten the crop lifecycle, and thus reduces the total irrigation requirement. However, agriculture in Bangladesh remains the most important sector to be considered for climate change adaptations due to its highly valuable contribution to her society.
Agriculture accommodates more than 75% of the country's total labor force and produces about 25% of her gross domestic product (Rahman, 2004) . Rice is the main food of her people (over 160 million in an area of 147,570 km2, most density in the world). The population is projected to increase by approximately 30% by 2050 (Rahman, 2007 ). This will inevitably increase food demand in Bangladesh. A probable way to meet this extra food demand by expanding irrigation demanding boro rice (winter rice) cultivation (Shahid, 2011) . On the flipside, Karim et al. (1996) predicted a decline of rice production by 3.9% due to cumulative impact of climate change over a period from 2005 to 2050. Moreover, several studies predicted that crop production during the rabi season (November to March) season will be impacted most and reported a loss of gross production from 18 to 62% with no clear consensus (Karim et al., 1998) . Boro rice is mainly produced in rabi season. Wheat and potatoes are other two main rabi crops in Bangladesh. Considering the precipitation pattern over Bangladesh (nearly 80 percent of the country's annual precipitation occurs during the summer monsoon season) and the irrigation requirement for three main crops, a prediction of seasonal irrigation water requirement under future climate scenarios would be very valuable for planning food security of the country. 
II. Materials and Methods
Study area: This study analyzes the climate change impacts on net irrigation requirement for three major crops in the south-east region of Bangladesh. The study area is shown in Figure 01 . The study area is about 34418.44 km 2 Table 01 and shown in Figure 01 .
Generation of future climate scenario:
To generate the future climate scenario for the study area, a reputed regional climate scenario generator software package namely MAGICC/SCENGEN (Model for the Assessment of Greenhouse-gas Induced Climate Change a regional climate SCENnario GENerator) version 5.3.v2 was used (available at http://www.cgd.ucar.edu/cas/wigley/magicc/) (MAGICC and SCENGEN, 2000) . MAGICC/SCENGEN is user friendly interactive software suites that allow users to examine future climate change and its uncertainties at both the global-mean and regional levels based on the scenarios of General Circulation Models (GCM). MAGICC calculations consider the same global mean value that has been employed by Intergovernmental Panel on Climate Change (IPCC). SCENGEN uses MAGICC results, together with spatially detailed results from the CMIP3/AR4 archive of Atmosphere-Ocean Global Circulation Models (AOGCM), to produce spatially detailed information on future changes in temperature, precipitation and MSLP, changes in their variability, and a range of other statistics (Wigley, 2008) . MAGICC/SCENGEN has been one of the primary tools used by IPCC since 1990 (Meehl et al., 2007) . The detail working principle of MAGICC/SCENGEN can be found at Wigley (2008) . The spatial resolution of MAGICC/SCENGEN is 2.5 0 and whole Bangladesh is covered by only six pixels. This study analyzed only one pixel that covers the south-eastern part of the country. The analysis assumes a uniform change of climate over the whole study area. The scenario generation for the study area using MAGICC/SCENGEN comprises two main steps. In the first step, MAGICC model was run to generate ensemble scenarios. This involves choosing a pair of emission scenarios, termed as the Reference and Policy scenario. This study considers SRES A1B-AIM emission scenario (balance across all sources). Default options for carbon cycle, carbon cycle climatic feedbacks, aerosol forcing, climate sensitivity, thermohaline circulation, vertical diffusivity and ice melt were opted for this study. In the second step, options were chosen to acquire the actual projections for the selected climate variable, the set of GCMs to be averaged and the future date of interest to run SCENGEN. Chosen options for the MAGICC/SCENGEN model are listed in Table 02 . 
Where, RMSE is the root mean square error, ysim,i is the simulated monthly mean value for the i th month, yobs,i is the observed monthly mean value for the i th month and n is the number of data sets. 
Modeling net irrigation requirement:
III. Results and Discussion
Base year data and validation MAGICC generated base year precipitation and temperature data showed relatively good agreement with those of observed data with a RMSE of 18.73 and 0.65 respectively. Figure 02 shows the validated precipitation and temperature data for the base year.
RMSE=0.65
(a) 
Future precipitation scenario
The future precipitation scenarios for the study area are presented in Figure 04 and Table 03 . The projected precipitation scenario exhibits a decrease of winter (DJF) precipitation except for 2050. On the flipside, the post monsoon (SON) season likely to receive more precipitation for all projected year. 
IV. Conclusion
Bangladesh is considered as the most vulnerable country of the world to climate change impacts due to a number of hydro-geological and socio-economic factors. The international community also recognizes that Bangladesh ranks high in the list of most vulnerable countries on earth for climate change impacts. The South-East region of Bangladesh has already faced the worst look of climate change impacts. The increasing temperature, erratic precipitation and other natural disaster are seen in this region of at a high magnitude and increasing frequency. This research practices can help us with additional information for adopting better options to face the problem of apprehending climate change.
This modeling effort was done with a view to projecting the future climate scenario and to find out the climate change impact on crop production in the south east region of Bangladesh using the MAGICC/SCENGENE-Aqua Crop model. The research outcome suggests that this region would face the increase of temperature and rainfall variability. Increasing temperature and variable rainfall would affect the future crop production. Although it can be argued that the increasing trends of atmospheric carbon-di-oxide (CO2) could afford to increase in production, simultaneously, it is likely to require higher amount of irrigation water due to the increase of temperature and subsequent evapotranspiration.
Irrigation intensive crops like Boro, Potato and Wheat would be affected severely because of increasing temperature and uncertain precipitation in winter. Diminishing rainfall in winter and erratic rainfall variability over time and space would consequently, increase the severity of moisture stress which in turn will lead to drought conditions. The net irrigation water requirement for the irrigation feed crops will increase for the future years.
It is to note that, AquaCrop model estimates the irrigation water requirement based only on soil moisture stress level and carbon-di-oxide (CO2) fertilization. It does not include organic matter depletion, initial moisture stress, impact of salinity etc. Despite this simplicity, the study outcome provides important implications for the policy makers to ensure future food security and water management challenges.
